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和力学性能等分析，研究了 SiC/SiC 的综合性能。 
研究发现先驱体中固态 PCS 含量的增加有利于交联。液态 PCS 充当活性溶
剂，保证了体系的流动性，同时避免溶剂挥发导致的孔隙率提高，提高了先驱
体的陶瓷产率。羰基铁和少量的 DVB 也可提高混合 PCS 的流动性，有利于小
分子和气泡的排出，促进交联，提高基体的致密度。交联反应主要在 PCS 和羰
基铁间发生，少量 DVB 可降低交联反应所需温度。经过 450℃处理后 Si-H 键
几乎全部交联。 



































In this work, solid polycarbosilance (PCS), liquild PCS, carbonyl iron，
divinylbenzene (DVB) and SiC fibers are used as raw materials. The SiC/SiC is 
prepared by polymer impregnation and pyrolysis technique. The cross-linking 
process are studied. Moreover the properties of the composite are also investigated. 
It is found that increasing the percentage of solid-state PCS improves the 
crosslinking. The liquid PCS has two roles. It acts as an solvent for solid PCS as well 
as a precursor to SiC, while providing Si-H for crosslinking. Carbonyl iron and a 
small amount of DVB can also improve fluidity of the precursor, making the 
removal of bubbles easier, promoting cross-linking and increasing the density.  
Carbonyl iron can react with PCS, promoting cross-linking.  A small amount of 
DVB is also useful to improve the cross-linking. 
The incorporation of carbonyl iron can introduce Fe into the matrix, promoting 
the crystallization of β-SiC.  Multiple impregnation-pyrolysis cycles can effectively 
improve density of the material, reducing matrix porosity and improving the ceramic 
yield of the matrix.  The mechanical properties are also augmented.  After five 
cycles of impregnation and pyrolysis, the flexural strength of SiC/SiC is 120MPa.  
However, the fracture surface shows little fiber pull-out, indicating that the 
interfacial strength of fiber and matrix is too strong for the fiber pull-out. 
 
Key words: Polycarbosilane; Carbonyl iron; Divinylbenzene; Polymer impregnation 


















































图 1 不同材料的使用温度上限[1] 
 




































































































类似金属的破坏过程。图 2 中 C/C、C/SiC 和 SiC/SiC-(LPI)，由于界面结合力
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